We have summarized the neutrino masses detected/predicted from different sources so far and calculated the Jeans masses of the neutrino structures for these values of neutrino masses. The size of the pure neutrino structures has come to be bigger than the superclusters and great attractor formed around 'recombination epoch'.
I. INTRODUCTION
Neutrinos are the second most abundant particles in the universe, with a number density comparable to that of relic photons. Therefore, the relic neutrino sea influences various cosmological situations, playing an important role that has been discussed in many papers, both to solve some cosmological problems and to put bounds on non-standard neutrino properties. In this paper, we have summarized the consecutive development of our knowledge of the upper limit of neutrino mass and hence its implication in the large-scale structures. The latter part has been done by calculating the Jeans mass for the neutrino masses known to us at various time by various sources.
Several years before neutrinos had even been experimentally detected, Alpher ] noted that they would have been in thermal equilibrium in the early universe "…… through interactions with mesons" at temperatures above 5 MeV; below this temperature the neutrinos "……. freeze-in and continue to expand and cool adiabatically as would a pure radiation gas". These authors also observed that the subsequent annihilation of e + e -pairs would heat the photons but not the decoupled neutrinos.
and Chiu[ 4 ] had made the conclusion that the relic neutrinos, although nearly as numerous as the blackbody photons, cannot make an important contribution to the cosmological energy density since they are probably massless. But some years earlier Pontecoro & Smorodinski [ 5 ] had discussed the bounds set on the cosmological energy density of MeV energy neutrinos using data from the ReinesCowan and Davis experiments. Before WMAP data, the best bound on Σm υ was obtained using the power spectrum of galaxy clustering from the Two Degree Field Galaxy Redshift Survey (2dFGRS) and adding other independent cosmological constraints through priors on the other parameters [ 10 ] . The upper limit found was Σm υ <2.2 eV (95% CL). The upper bound on neutrino masses reported by the WMAP collaborators [ 11 ] , using the first-year WMAP data, Cosmic Microwave Background (CMB) data from other experiment (Arcminute Cosmology Bolometer Array Receiver (ACBAR) and Cosmic Background Imager (CBI)), the LSS data from 2dFGRS and the matter power spectrum on small scales inferred from the Lyman á forest was Σm υ <0.7 eV (95% CL). The 5 year-WMAP[ 12 ] data combined with the distance information from Baryon Acoustic Oscillations (BAO) and Supernova (SN), the limit on the neutrino mass has been obtained to be Σm υ <0.61 eV (95% CL), which is better than the 5yr-WMAP only limit by a factor of 2: Σm υ <1.3 eV.
The pioneering calculation by W. Hu et al. [ 13 ] found that the combination of future CMB and Large Scale Structure (LSS) data, and in particular the Sloan Digital Sky Survey (SDSS) will push the bound on Σm υ to approximately 0.3 eV. More recently, Hannestad[ 14 ] has updated the forecast analysis and concluded that the PLANCK CMB experiment combined with SDSS data could measure a neutrino mass of 0.12 eV at 95% CL. With an order of magnitude larger survey volume than SDSS, the limit could be pushed down to 0.03-0.05 eV [ 15 ] .
When we [ 16 ] calculated the Jeans mass of large-scale structures of neutrinos and plotted its variation with temperatures, it was found to be peaked at different temperatures to different peak values for different combinations of parameters and the averaging processes. The lowest peak which occurred at the earliest was at x = m υ c 2 /k B T = 1.9. In this paper, we will see the effect of the improvements in the neutrino mass limits on the Jeans mass and hence on the sizes of the of the neutrino structures in the large-scales.
II. JEANS MASS OF NEUTRINO STRUCTURES:
As calculated in our paper [16] , the number density distribution of neutrinos in momentum space is given by One of the mean of y is the harmonic mean, y rhms = <y
Just as the present Hubble radius 1/R H 2 = 8πGρ c /3, we may write neutrino horizon as 1/R ν 2 = 8πGρ ν /3. The Jeans radius is given by 
III. CONCLUSION:
From the above analysis, it is seen that if the massive neutrinos are the only candidates to form the large scale structures and they have the mass of present day prediction, then the structures formed are bigger than the Superclusters or Great Attractor and the structures are formed around 'recombination epoch'. For the formation of smaller structures of galactic sizes, there must be other cold dark matter along with neutrinos. We are now looking for the further effects by solving Dirac's equation.
